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STUDIES ON SOIL MYCOFLORA OF WADI BIR-EL-AIN, 

EASTERN DESERT, EGYPT 

by AH. MOUBASHER, S.L.I. ABDEL-HAFEZ and O.M.O, EL-MAGHRABY* 

SUMMARY. 4 167 species in addition to 10 varieties which belong to 45 genera were iso- 
lated from 100 soil samples collected from Wadi Bir-El-Ain on glucose- (39 genera and 135 
species + 9 varieties), cellulose- (37 genera and 113 species +6 varieties), 40 % sucrose- (38 
genera and 116 species +6 varieties) and 5 % sodium chloride- Czapek's agar (27 genera and 
99 species +7 varieties). 

On glucose and cellulose agar three species were isolated in high frequency and these 
were Aspergillus niger, A. fumigatus and A. terreus which occurred in 58-92 % of the 
samples constituting 4.44 - 19.66 % of total fungi. 

On 40 % sucrose- and 5 % sodium chloride- agar, the most frequent species were Asper- 
gillus niger, A. fumigatus, A, terreus, A. glaucus group (represented by A. chevalieri, A. 
amstelodami, A. ruber, A. athecius and �. montevidensis) and Penicillium chrysogenum. 
The results of these two media would show that the majority of the Wadi soil fungi are 
osmophilic (osmotolerant) and halophilic (or halotolerant). 

Comparison between the present results and those od other studies on soil fungi in Egypt 
would reveal that there is no fungal flora characteristic of the Wadi soils. 

RÉSUMÉ. 4 A partir de 100 échantillons de sol récoltés dans l'Oued de Bir-EL-Ain (Égypte), 
167 espéces et 10 variétés appartenant à 45 genres de champignons ont été isolés sur milieu 
Czapek contenant du glucose (39 et 135 espèces + 9 variétés), de la cellulose (37 genres et 
113 espèces + 6 variétés), du sucrose 40 % (38 genres et 116 espèces +6 variétés) ou du 
chlorure de sodium 5 % (27 genres et 99 espèces +7 variétés). 

Sur glucose et cellulose, les trois espèces les plus fréquemment isolées sont Aspergillus 
niger, A. fumigatus et A. terreus. Sur milieu sucrose et chlorure de Sodium, les espèces les 
plus fréquentes sont Aspergillus niger, A. fumigatus, �. terreus, le groupe A. glaucus (repré- 
senté par A. chevalieri, A. amstelodami, A. ruber, A. athecius et A. montevidensis) et 
Penicillium chrysogenum. Les résultats obtenus sur ces deux derniers milieux indiquent que 
la majorité des champignons du sol de l'Oued sont osmophiles (ou osmotolérants) et halo- 
philes (ou halotolérants). 

L'ensemble des résultats obtenus, comparés à ceux des précédentes études réalisées sur 
les champignons des sols d'Égypte, révéle qu'il n'existe pas de flore fongique caractéristique 
des sols de l'Oued. 

KEY WORDS : Soil fungi Osmophilie fungi, Halophilic fongi, Cellulose-decomposing 
ungi. 

* Botany Department, Faculty of Science, Assiut University, Assiut, Egypt. 
CRYPTOGAMIE, MYCOLOGIE (Cryptogamie, Mycol.) TOME 6 (1985). 
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I. 4 INTRODUCTION 

Several investigations were made on Egyptian soil fungi (ABDEL-FATTAH, 
1973; ABDEL-FATTAH & al, 1977; MOUBASHER & EL-DOHLOB, .1970; 

MOUBASHER & MOUSTAFA, 1970; MOUBASHER & ABDEL-HAFEZ, 1978a- 

b) but only that of ALI & al. (1975) dealt with soil fungi of one of the Wadies 
located in Egyptian deserts. 

The present investigation aimed at an intensive study of fungi inhabiting 
soils of Wadi Bir-El-Ain. 

Wadi Bir-El-Ain is one of the largest wadies crossing the Eastern Desert 
plateau to the east of Sohage. It extends in a general NE-SW direction and mea- 
sures some 40 km long. It has been previously named Wadi El-Salamony by some 
authors, yet recently, the Wadi acquired its present name by the Egyptian Geo- 
logy Survey Staff, because of the spring (or ain) located about 7 km east of the 
Wadi entrance. 

The Wadi walls rise about 150-180 m above its floors; the floor from the 
mouth of the Wadi to the ain is almost barren flat, whereas the rest of it is 
covered by large boulders and cobbles from the surrounding rock, The width 
of the Wadi varies considerably from 20 to 150 m. 

Wadi Bir-El-Ain, being a main channel which receives runoff water from 
several ravines, is subject to frequent, but unperiodic, floods from rains falling 
on the Red sea coastal ridges. Subsurface springs running between rock fractures 
and pouring in several places as well as surface water reservoirs formed in depres- 
sions are suitable shelters for growth of several hydrophytic species such as 
Juncus, Typha and Phragmites, exotic to the flora of such arid districts. 

According to EL-SHARKAWI & FAYED (1975) the vegetation of the Wadi 
can be classified into three community types : 1. Plants of generally wide 
distribution and probably of moderate water requirements such as Pulicaria 
undulata, Fagonia thebaica, Zilla spinosa and Capparis spinosa. 2. Plants with 
high water requirements such as Zygophyllum coccineum, Juncus arabicus, Ty- 
pha latifolia and Tamarix aphylla. Distribution of these plants is limited to 
places of water accumulation of crack seepage. 3. Plants with low water requi- 
rements of which are Fagonia bruguieri, Moringa peregrina, Forskohlea tenacis- 
sima and Leptadenia pyrotechnica. 

Il. 4 MATERIALS AND METHODS 

100 soil samples were collected under some of the dominant plants from 
different places of Wadi Bir-El-Ain according to the method described by JOHN- 
SON & al (1959). 

The soil samples were analysed chemically for the estimation of total soluble 
salts, elements (Ca, Mg, K and Na) and organic matter. A pH-meter (WGPYE 

Source : MNHN, Paris 
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model 290) was used for the determination of soil pH. The soil type was 
determined by the hydrometer method as described by PIPER (1955) and all 
samples are sandy. 

The fungal flora of samples was determined using the dilution-plate method 
as described by JOHNSON & al. (1959), but with some modifications as em- 
ployed by MOUBASHER & ABDEL-HAFEZ (1978 a-b). Twenty-four plates 
were used for each sample, six plates were poured with each of the following 
four isolation media; glucose- (10 g/l), cellulose- (19 g/l), 40 % sucrose- and 
5% sodium chloride-Czapek9s agar. To these media rose bengal (1/15000) was 
added as a bacteriostatic agent (SMITH & DAWSON, 1944). Plates were in- 
cubated at 28°C for 10-15 days and the developing fungi were identified and 
counted and the numbers were calculated per mg dry soil. 

,. 4 RESULTS AND DISCUSSION 

Wadi Bir-El-Ain represents an interesting closed desert locality by being 
almost remote from the impact of man and his activities, and hence the life 
forms, and fungi included, are kept almost undisturbed. 

The soil samples tested were generally poor in organic matter content (0.02- 
1.22 % of dry soil) and their contents in total soluble salts widely ranged bet- 
ween 0.5-4.2%, in Ca ;0.01-4.5 mg, Mg : 0.01-0.48 mg, � : 0.04-2 mg, and Na : 
0.04-3.5 mg/g dry soil. ABDEL-FATTAH (1973) found that the total soluble 
salts of Egyptian desert soils varies between 0.4 % and 6.63 %. The pH values of 
the soils tested were around neutrality (6.5-7.4), however, Egyptian cultivated 
soils previously examined were all in the alkaline side (MOUBASHER & EL- 

JOHLOB, 1970; MOUBASHER & MOUSTAFA, 1970; MOUBASHER & AB- 

DEL-HAFEZ, 1978a-b). 

On glucose agar 

135 species and 9 varieties which belong to 39 genera were isolated from the 
100 soil samples analysed as shown in Table 1. The most frequent genera were 
ispergillus (29 species + 5 varieties), Penicillium (30 species + 1 variety) and 
locladium (9 species). They occurred in 99 %, 92 % and 53% of the samples contri- 
uting 42.99 %, 43.95 % and 2.18 % of total fungi, respectively. MOUBASHER 

« ABDEL-HAFEZ (1978a-b) reported that Aspergillus, Penicillium and Fusa- 
ium were the most common genera in Egyptian soils, but Ulocladium was 
isolated in rare frequency. 

Three genera were isolated in moderate frequency and these were Botryo- 
trichum (2 species), Rhizopus (2 species) and Macrophomina (1 species). They 
emerged from 42%, 36 % and 30 % of the samples comprising 4.99 %, 0.32 % 
and 0.41 % of total fungi, respectively. These genera were recovered in low or 
rare frequency from cultivated desert and saline soils as reported by ABDEL- 
FATTAH & al. (1977), MOUBASHER & ABDEL-HAFEZ (1978 a-b). The re- 

Source : MNHN, Paris 
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maining thirtythree genera recorded were isolated in low or rare frequency 
(Table 1). 

From the preceding genera four species were isolated in high frequency; these 
were A. niger, A. fumigatus, A. terreus and P. chrysogenum. They emerged 
from 58-92 % of the samples constituting 5.78 - 20.28 % of total fungi. These 
four species were also common in Egyptian cultivated (MOUBASHER & ABDEL- 
HAFEZ, 1978 a - b), desert and saline soils (ABDEL-FATTAH, 1973; ABDEL- 
FATTAH & al., 1977), under Citrus trees and on the surfaces of Citrus fruits 
and leaves (MOUBASHER & al., 1971), on leaves of some Egyptian summer and 
winter plants (ABDEL-GAWAD, 1978, 1984) and on seeds and grains (MOU- 
BASHER & al, 1972; MOUBASHER & al., 1979 b; ABDEL-KADER & al., 
1979). 

Eight species were isolated in moderate frequency and these were P. citrinum, 
A. flavus, B. atrogriseum, M. phaseoli, R. stolonifer, U. botrytis, P. corylophilum 
and B. piluliferum. They occurred in 25-41 75 of the samples constituting 0.29- 
17,61 % of total fungi. These eight species were also reported from Egyptian 
soils (MOUBASHER & ABDEL-HAFEZ, 1978 a-b). The remaining isolated 

species were recovered in low or rare frequency as presented in Table 1. 

On cellulose agar 

113 species and 6 varieties representing 37 genera were collected, which 
means a narrower spectrum of genera and species than on glucose agar and this 
is reasonable since glucose is a more easily utilizable carbohydrate by fungi. 

The results obtained on cellulose plates were basically similar to those on 
glucose with the most frequent genera being Aspergillus (24 species + 4 varie- 
ties) and Penicillium (19 species) followed but far behind by Macrophomina (1 
species), Botryotrichum (2 species), Ulocladium (8 species), Stachybotrys (3 
species), Trimmatostroma (1 species) and Chaetomium (5 species). They emer- 
ged from 27-97 % of the samples contributing 0.6-44.85 % of total fungi. 

The remaining twenty-seven genera were isolated in low or rare frequency 
Table 1). These genera contributed three species in high frequency : A. fumi- 

gatus, A. niger and A, terreus, which were also the commonest ones on glucose 
agar. They were encountered in 86 75, 83 % and 58 % of the samples contribu- 
ting 19.66%, 4.44 % and 11.59 % of total fungi, respectively. These three spe- 
cies were also prevalent in cellulose plates from Egyptian soils (ABDEL-HAFEZ 
& al., 1978) and barley grains (ABDEL-HAFEZ & ABDEL-KADER, 1980). 

The frequency of several fungi was however promoted on cellulose than on 
glucose Czapek9s agar; example S. chartarum (from 18 to 28 samples), M. 
phaseoli (30 to 40), C. globosum (5 to 10), C. olivaceum (3 to 15), A. alternata 
(12 to 22) and D. spicifera (4 to 8). On the contrary, the frequency of others 
was depressed; example �. nidulans (13 to 5), A. ustus (14 to 5), A. sydowi 
(18 to 5), P. citrinum (39 to 25), P. chrysogenum (31 to 11) and R. stolonifer 
(29 to 17). This is almost in agreement with the results obtained by ABDEL- 
HAFEZ & al. (1978) and ABDEL-HAFEZ & ABDEL-KADER (1980). Most of 

Source : MNHN, Paris 
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the fungal species recovered on cellulose agar were reported to be cellulose- 
decomposing (FLANNIGAN, 1970; MALIK & EGGINS, 1970; MAZEN, 1973; 
PUGH & al., 1963; STEWART & WALSH, 1972; TRIBE, 1957, 1961, 1966). 

On 40 % sucrose agar 

116 osmophilic (or osmotolerant) species and 6 varieties belonging to 38 
genera were identified (compare with 39 genera and 135 species + 9 varieties 
on 1% glucose agar). The majority of these osmophiles have been previously 
isolated in this laboratory on 30 - 60 % sucrose from Egyptian soils (ABDEL- 
HAFEZ & al., 1977), barley grains (MOUBASHER & al., 1979 a) and soils of 
some Arab countries (ABDEL-HAFEZ, 1982a-b; ABDEL-HAFEZ & al:, 1983; 
MOUBASHER & al., 1981; MOUSTAFA, 1975; MOUSTAFA & AL-MUSAL- 
LAM, 1975). 

The most frequent genera encountered were Aspergillus, Penicillium and Ulo- 
cladium; these emerged in 100 %, 91 % and 50 % of the samples constituting 

45.15%, 43.94% and 2.74% of total fungi respectively. The highest count 
and frequency of occurrence were displayed by A. niger, A. fumigatus, A. ter- 
reus, �. glaucus group (represented by A. chevalieri, A. amstelodami and A. 
ruber), A. flavus, P. chrysogenum, P. citrinum, P. corylophilum, U. botrytis and 
C. herbarum. They were encountered in 31-96% of the samples contributing 
0.43 - 21.62 % of total fungi. The most interesting species were A. chevalieri 
and A. amstelodami which were isolated from 4 and 2 samples on 1 % glucose 
agar, their frequencies were promoted respectively to 20 and 15 samples on 40 % 
sucrose agar. RAPER & FENNELL (1965), in their treatise on the genus Asper- 
gillus, reported that the A. glaucus group (to which belong A. chevalieri and A. 
amstelodami) and most species of the A. restrictus group are osmophilic fungi. 
MOUSTAFA & EL-MUSALLAM (1975) reported that A. amstelodami was 

highly osmophilic (best growth at 60 % sucrose agar). ABDEL-HAFEZ & al. 
(1977) and MOUBASHER & al. (1979 a) found that these two species were of 
high or moderate frequency of occurrence in Egyptian salt marsh soils and grains 
>? 30 or 60% sucrose agar. Also, MOUBASHER & al. (1981) reported Asper- 
gillus niger, A. amstelodami, A. flavus, A. repens, A. restrictus, Penicillium 
notatum and Rhizopus stolonifer on 40 % sucrose agar from Jordanian soils. 

On 5 % sodium chloride 

99 halophilic (or halotolerant) species and 7 varieties which belong to 28 
genera were collected from the soils tested. Most of them were previously 
isolated on normal Czapek9s agar from Egyptian soil, air, seeds and grains as 
reported by ABDEL-GAWAD (1978, 1984), MOUBASHER & EL-DOHLOB 

(1970), MOUBASHER & MOUSTAFA (1970), MOUBASHER & ABDEL- 
HAFEZ (1978 a-b), MOUBASHER & al. (1971, 1972, 1979 b). 

The most frequent halophilic (or halotolerant) species were Aspergillus niger, 
A. fumigatus, A. glaucus group (represented by A. amstelodami, A. chevalieri, 
A, ruber, A. athecius and A. montevidensis), A. terreus, A. sydowi, Penicillium 

Source - MNHN, Paris 
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chrysogenum, P. citrinum, P. corylophilum and Ulocladium botrytis; these 
fungi emerged from 25-91 % of the samples contributing 0.28 -22.03 % of total 
fungi. The great majority of the species recovered on 5 % sodium chloride agar 
were also encountered from 120 soil samples collected from Red Sea Shore by 
ABOL-NASER (1981); in these samples, the most frequent fungi were Aspergil- 
lus niger, A. fumigatus, A. sydowi, A. flavus, A. terreus, A. glaucus group (re- 
presented by A. amstelodami and A. chevalieri), A. ochraceus and Penicillium 
notatum. Also ABDEL-HAFEZ (1981) isolated 67 halophilic species from 40 

soil samples collected from desert areas in Saudi Arabia; he found that A. 

chevalieri, A. ruber, P. brevi-compactum, U. consortiale, S. brevicaulis and B. 

piluliferum were the most prevalent. 

In conclusion, the present results reveal that Aspergillus, Penicillium and 
Ulocladium were consistently the most frequent genera on the four isolation 
media, But Fusarium, which is the third most common fungus in cultivated soils 
as reported by MOUBASHER & ABDEL-HAFEZ (1978a - b), retreated to a 
backward situation in the Wadi soils. Also, Ulocladium, Macrophomina and Bo- 
tryotrichum gained a better position than in cultivated soils. 

Also, the great majority of fungal species recovered from the Wadi soils 
are osmophilic (or osmotolerant) and halophilic (or halotolerant), a property 
which would qualify them to encounter the dry conditions of the Wadi. 

Comparison between the lists of fungi recovered from desert soils in Egypt 
ABDEL-FATTAH, 1973), Kuwait (MOUSTAFA & AL-MUSALLAM, 1975), 

Saudi Arabia (ABDEL-HAFEZ, 1982a - b) and Sonoran, U.S.A. (RANZONI, 

1968) reveal that there is no fungal flora characteristic of Wadi Bir-El-Ain 
soils. These lists may differ in the order of frequency of the component fungi. 
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